Since the introduction and implementation of Global Positioning Systems (GPS) into 48 portable athlete tracking micro-technology, there has been an increase in the volume of 49 scientific literature examining 'performance' and training load in team sports (1, 15, 27) . The 50 development of such technology has enabled both researchers and practitioners to assess 51 match activity profiles at all levels, including youth soccer (12, 13 ). Yet, despite the increase 52 in the use of this technology, there appears to be a lack of research and focus on the between-53 game variance within the GPS derived variables. In particular, many studies often neglect to 54 mention or acknowledge the impact of natural variation between games (or session-to-55 session) within their discussions (19) . Failure to acknowledge the variation within such 56 methodologies could greatly affect the interpretation, and therefore the practical implications, 57 of the data and results. For example, without an appreciation for the short-term, between-58 game variance, practitioners will be unable to identify whether or not a periodized mesocycle 59 is having a positive effect on physical performance or if players' physical performance during 60 match-play is subject to accumulated fatigue (i.e. overtraining). 61 62 Team sports performance is stochastic and unpredictable in nature (2), meaning that 63 the between-game variation is inherent. In competition, the resultant impact of the opposing 64 team (17), phase of the season (19, 27) , weather conditions, substitutions, context of the 19.8 and 25.2 km/h, and Kempton et al. (26) reporting high within-player variability for high 80 (>14.4 km/h; CV = 11.7-13.8%) and very high-speed running (>19.9 km/h; CV = 15.1-81 20.9%) between multiple matches. Within the study of Kempton et al. (26) practical 82 application of the data was supported by calculating the smallest worthwhile change (SWC) 83 for each of the measured variables. This provides a measure for which practitioners can use to 84 assess the magnitude of the between-game difference in a measure of physical performance, 85 and therefore if it is 'worthwhile ' and if so, to what extent (23) . This will enable practitioners 86 to assess if there is a difference beyond that of the measured variance, be it positive or 87 negative. 88 89 Despite this, there have yet to be any attempts to assess the between-game variability 90 in measures of physical performance in highly trained youth soccer players. Previous studies 91 have tended to focus on the observed variability during small sided games in youth soccer 92 (20, 21) , rather than during 11 v 11 (as in competition) soccer match-play. This is surprising, 93 when considering the plethora of research which has attempted to evaluate physical 94 performance during competitive youth soccer match-play (10, 11, 12) , along with the added 95 issues of growth and maturation in youth populations. Indeed, growth and development is likely to influence players' physical output capabilities and the inherent heterogeneity in 97 growth and maturation, within any cohort of similar aged youth soccer players, is also likely 98 to lead to inter-individual variance in both players' physical and metabolic capacities. 99 Without an understanding of the apparent variation within measures of physical performance 100 during match-play, those practitioners working with youth soccer players will be unable to 101 identify the extent to which physical performance has truly been affected by fatigue, growth 102 and maturation and talent development regimes. Data collection was conducted on three separate 11 v 11 matches, with each match 115 being completed on a separate day following a minimum of 5 days between each match. As 116 such, data collection was undertaken over a 2 week period during the end of a 6 week pre-117 season training phase. Following initial screening processes, players were involved in three, 118 11 v 11 matches (excluding goalkeepers), which were conducted during training. Matches 119 were comprised of 2 x 20 min halves, with a 5 min rest interval in between halves. Players' 120 match activities were monitored and analysed using 10 Hz global positioning systems (GPS; Catapult, Melbourne, Australia). All testing procedures were preceded by a 10 min warm-up, 122 consisting of low intensity running, dynamic stretching and then moderate intensity running. 123 Following all matches a 5 min cool down, consisting of low intensity running and static 124 stretching, was conducted. To assess the between-game variation of multiple GPS derived measures obtained 128 during 3 soccer matches, 17 highly trained youth soccer players volunteered to participate (5 129 defenders, 6 midfielders and 6 attackers, with both teams adopting a 4-3-3 formation in each 130 match). As there were only 17 outfield players recruited for the present study, 3 additional 131 outfield players and 2 goalkeepers were used to make up the numbers. As these players did 132 not provide assent (or parental consent), at no point, was any data obtained or analysed in 133 respect to these players and the 11 v 11 matches were simply part of their weekly training 134 within the Academy. All participants were outfield players, aged between 12 and 14 years 135 and from the same Category One Premier League Football Academy. Table 1 displays all   136 anthropometric and screening measures of the players. Maturity status was quantified using 137 self-assessment, Tanner Stage method (35) and maturity offset (29). Ethical approval was 138 granted from an Institutional Ethics Board and all participants, and their parents, were 139 informed of the benefits and risks of the investigation prior to signing an institutionally 140 approved informed consent document to participate in the study. As all participants were 141 under the age of 18, both players and their parents were informed about all procedures and 142 requirements of being involved in the study, before providing written informed assent and 143 consent from participants and parents, respectively. The GPS unit was fitted in a purpose made, size appropriate vest between the 158 scapulae of each player. Units were turned on 10 min prior to the warm-up so that an 159 appropriate signal was obtained prior to data collection. The mean number of satellites during 160 data collection were 8.0 ± 0.5, 8.3 ± 0.4 and 8.2 ± 0.6 for matches 1, 2 and 3 respectively. 161 Furthermore, the mean horizontal dilution of position (HDOP), which is a reflection of the 162 accuracy and quality of the signal were 1.45 ± 0.25, 1.31 ± 0.11 and 1.31 ± 0.08 for matches 163 1, 2 and 3 respectively. HDOP values can range between 1 and 50 and an ideal HDOP value 164 of 1 indicates that 1 satellite is above with the remainder equally spaced around the horizon 165 (25) . Finally, at all times an 'open' sky was present and there were no obstructions, ensuring 166 clarity for satellite acquisition. successive 5 min epochs (e.g. 0 -5 min, 1 -6 min, 2 -7 min, 3 -8 min, etc.), to establish 172 and quantify the peak 5 min epoch and the mean of the cumulative 5 min epochs throughout 173 each match. This process is similar to that which has been adopted in previous research (7, 8) , 174 when identifying the most intense 5 min period of match-play. In previous research, however, 175 discrete 5 min periods have been employed (0-5 min, 5-10 min, etc.) as opposed to successive 
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All players were able to compete for the full duration of the 3 separate matches 223 employed within the study. Examination of the means and standard deviations across the 224 three trials, using repeated measures ANOVAs, did not reveal any evidence of a learning 225 effect or signs of systematic bias (P >0.05), as can be seen in the variance within the trends 226 across the 3 matches between TD, HSR and VHSR (Table 1) . As a result measures of 227 reliability were obtained by assessing the variance across the three trials. Table 1A, The relative stability shown within the measures of TD covered during soccer match-271 play provides support for the use of TD as a measure for monitoring physical performance in 272 youth team sports players (24). Although, while the quantification of TD covered can be a 273 useful measure for monitoring training load, and therefore risk of overtraining within soccer 274 players (24). Measures of TD are not recognised as an appropriate measure for evaluating a 275 player's or team's physical performance during match-play (7, 30) . This is due to its inability 276 to distinguish between playing level and therefore levels of physical performance (30). 277 Rather, measures relating to high intensity activity (e.g. HSR and VHSR) have been shown to 278 distinguish between playing level, with elite level players performing more high intensity 279 activities when compared to their untrained counterparts (30) reported CVs of 4.7% and 10.5% for HSR and VHSR activities, respectively, when using 10 287 Hz GPS devices, whereas Coutts and Duffield (14) reported CVs of 11.2 -32.4% and 11.5 -288 30.4% for high and very high intensity running, respectively, across a range of different GPS 289 devices. However, the methods adopted within both these studies required the participants to 290 complete a standardized course rather than assess them during competitive soccer match-291 play. Competitive soccer match-play is random and unpredictable, meaning that the 295 variance in the activities and intensities between games is more diverse than that which is 296 experienced during standardized drills. Furthermore the likely higher levels of intrinsic 297 variability (Physical, tactical and technical immaturity) within youth soccer players also 298 contributes to the existing levels of high variance, which have already been demonstrated 299 within competitive adult team sports (19, 28) . The potential presence for further variance 300 within youth players' physical, technical and tactical maturity is likely to exacerbate the 301 heterogeneity within locomotor characteristics, and therefore between-game variance, within The ICCs show reduced values for the peak 5 min epochs and cumulative 5 min 327 epochs, when compared to the ICCs for data from the whole matches. While the ICC is 328 employed as a common statistical method for assessing the reliability of a measure, it is 329 dependent on the stability to which a particular measure holds it position within the sample, 330 across repeat tests and is therefore dependent upon the sample heterogeneity, unlike CV (5). 331 This means that the greater the spread of the scores or range within the measured variable, the 332 greater the magnitude of the ICC (5). Consequently, the reduced ICCs within the peak 5 min 333 epochs and cumulative 5 min epochs are likely to be a result of the greater homogeneity 334 within the sample, and as such may not be an appropriate measure of reliability to use when 335 analysing physical performance within a group of highly trained soccer players. Although, 336 CVs for measures of physical performance within the peak and mean of cumulative 5 min 337 epochs do provide further evidence to suggest that the levels of variance are greater when 338 analysing the data in these predefined epochs. Consequently, researchers and practitioners 339 should be aware of the potentially increased variance when analysing performance data in 340 smaller epochs, particularly as this will have an impact upon the interpretations of the results. Current findings demonstrate large differences in the smallest worthwhile changes 344 (SWC) in physical performance data, from one game to another. Data also supports previous 345 findings that show that as the intensity increases so does the range in the within SWC (%) 346 variation (19, 26, 28) , a finding which is likely associated with, but not limited to, the 347 reduced reliability of measurement devices at higher velocities, demonstrated during 348 standardized running drills (14, 15) . When examining the within-athlete SWC, it is clear to 349 see that there is a large variation among players with regards to what would be considered as CV are meaningful in practice (9). Nevertheless, the utilisation of such a measure provides 369 researchers and practitioners with data that can be employed to make a more informed 370 decision about the physical performance of the players, either as a group (team) or on an 371 individual basis (23). To date, similar research has adopted the magnitude of 0.2 when 372 calculating the SWC in measures for team sports performance (26, 28), however, due to the 373 observed variance which is clearly evident in competitive soccer match-play, a larger 374 magnitude of 0.5 may provide those analysing the data with more confidence when deciding 375 whether or not a change is 'worthwhile'. Consequently, there is a necessity for those involved 376 in team sports to understand the level of variance and sensitivity that is apparent within 377 physical performance data during competition and within the time period that is being 378 assessed (context-specific). This will allow sports practitioners and researchers to evaluate if 379 any observed differences, from one game to another are meaningful. Canadian J of Sports Sci, 16(2), 110-116, 1991. 459 5. Batterham, A. M., & George, K. P. Reliability in evidence-based clinical practice: a 460 primer for allied health professionals. Phys Ther in Sport, 4(3), 122-128, 2003. 461 doi:10.1016/S1466-853X(03)00076-2. Training Hours (hrs.p.week) 12.4 ± 2.3 11.3 -13.5
Note: Skinfolds used for the Ʃ 4 skinfolds were the biceps, triceps, subscapular and superilliac (Durnin & Womersley, 1974) . Table 2 : Game-to-game variation from GPS derived variables (95% Confidence Intervals) during 3 sterile soccer matches for A) the whole match B) the peak 5 min epoch and C) the mean of the cumulative 5 min epochs throughout each match. 
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